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AC 150/5345-39B
DATE I¥/gp7d

ADVISORY CIRCULAR

DEPARTWEREST OF TRANSPORTATIOX
Federal Aviation Administration
Washington, B.C.

Subjjecit : FAA SPECI FI CATI ON L-853, RUNVAY AND TAXIWAY RETROREFECTIVE
MARKERS

1. PURPGSE. This advisory circular contains the specification for L-8%3 Runway
and Taxiway Retrereffleniiie Markers.

2. EFF(iVE DATE. Effective June 9, 1981,only that equipnment qualified in
accordance with the specification herein wi || be listed in AC 150/53&%41, Approved
Airport Lighting Equipnent.

3. CANCELLATION.  Advisory Gircul ar X006283b539%, FAA Speci fication L-853, Runway
and Taxiway Rettrorefflieeiiie Markers, dated Septenber 17, 1974, i s cancel ed.

4. PRINCIPAL CHANGES. The specification has been revised to make a

per formance-oriented standard for seniflush and el evat ed tetroretheetive markers.
Additional ly, the requirements have been upgmesied to reflect advances in reflector
t echnol ogy.

5. METRIC UNITS. To pronote an orderly transition to metric units, this specifi-
cation includes both English and metric dinmensions. The netric conversions may not
be exact equivalents, and until an official changeover to netric units is effected
the English dinensions wll govern.

J.
Acting Associ ate Administrator for Alirperts

Initiated bv: MSS-Z200
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CHANGE 1

DATE 1/4//82

ADVISORY CIRCUAAR

DEPARTNEXT OF TRAXSPORTATION
Federal Aviation Administration
Washington, D.C.

l CHANGE i

Subject ¢ Change 1to SPECIFICATION I-#83 RUNWAY AND TAXIWAY
RETROREFLECTI IME MARKER% Revi ses Equi pment Qual i fication
Procedur es

v. PURPOSL. This Change revises the procedures for obtaining equipnent
qualiffiicattiiem approval as contained in paragraph 4.

2. EXPLANATION, Procedures for obtaining equipnent qualification approva
are now contal ned in AC 150/534%-1G, Approved Airport Lighting Equi pnent
and supersede those contained in paragraph 4 of this advisory circular.

3. FILING TH S CHANGE. This Change should be filed on the front of the

advisory circular. Page changes to reflect this revision will be nade
at a later date.

Beu ¢ Nk
LEONARD E. MODD
Director, Ofice of Airport Standards

Sugpest filing this tresm tte! 6? the beak of the AC. 1 wili provide ¢ reference oar ty Initiated hy‘ MS-200
for chamgess, ¢ method of determ;n me the: o Chep.;oes hove been received, ond o check
for determ n:ng if the AC contalins the proper pages.
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FAA SPECIFICATION L~853, RUNWAY AND TARXINAY
RETROREFLECTXVE MARKERS

1. SCOPE AND CLASSITHICAMTION.

1.1 Scope. This specification covers the requirenents for retroreflectiiwe narkers
for airport runways and taxiweyss.

1.2 Jassification, Two types and two styles of retrorefleetive markersare
covered by this specification.

le2el Types. The type designation describes the function of the tetrorefilective
mar ker .

a. Type |, Sem flush Karker for Centerline Marking.
b. Type II, Elevated Marker for Edge MarKking

1.2.2 Styles. The style designation applies to type | markers only.

a. Style t, Snowpl owabl e Marker.
b. Style fk, Non-Snowpl owabl e Marker.

2. APPLI CABLE DOCUMENTS.

2.1 General, The follow ng publications of theissueineffect on the date of
application for qualification formapart of this specification toghe extent
specified herein,

2.2 Federal Aviation Adnmnistration (FAA) Standard,

FAA-STD-013 Quality Control Program Requirenents

2.3 Federal Specifications.

L-S-300 Sheeting and Tape, Reflective: Nonexposed Lens
L-B-330 Plastic Ml ding Material Methaerylaite
2.4 Military St andard.

MIL-STD-810® Environnental Test Methods

(Copi es of FAA standards may be obtained fromthe Federal Aviation Administration,
Airway Facilities Service, Washington, Dec. 205%1,.)

(Copi es of Federal specifications nmay be obtained from General Services
Administration offices in Wshington, Bec., Atlanta, Boston, Denver, Chicago,
Kansas Gity, New York, San Francisco, and Seattle.)
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(Copies of mlitary standards nmay be obtained fromthe bbweardingg O ficer, Naval
Publ i cations and Forms Center, 5801 Tabor Avenue, Philadel phia; Pennsylvania 19120,
Attention: Code 1052.)

3¢ REQUREEMENTSE.

31 Retroreffllecitijne Material Requirenents.

3.1.1 General,

3.1.1.1 Construction. Retrerefflexitiine material is designed to reflect |ight
approaching at an oblique angle back toward its source. The required
reflectiiviittiies of t he retrareffllecttive material s are specified belew. Two types of
retroreffllecitiive material are in w de use:

a. Sealed plastic lenses with a snooth face and a prismatic configuration on
the back (referred to herein as | ens tetroreffllecitars),.

., . b. Flexible Sheeting with a snooth face, enbedded optical retroreflective
sldaézla. ama ar adhesive backi ng (referred to herein as sheet retroreflxtoassy).

3.1.1.2 Alternate Reflectors, Alternate retrorefllecitiive material s nay be propssad .
for use on L-853 narkers, The manufacturer nust denmonstrate to the FAA's
satisfaction that the overall marker performance i s equivalent to markers with lers
or sheet material, Thus, a material with superior reflectivity maybe designed
with asmaller teteoreflieeitine surface, while a material with inferior reflectivity
woul d require a fimcker With a | arger retrorefflleeitive surface. Any, alitermmaite
material nmust meet all environnental requirenents.

3e1.1.3 Configuration. The configuration of the retroreffileeitiitve material. on the
type Xl mdckef i s optional, but should be designed to nmaximze visibility. For
exanpl e, sheeting may be laid out in bands across the' faee of the marker, or a
nunber of lenses may be arranged in"a geonetric pattern on the marker. The
proposed |ayout nust present at |east the specified viewing area in all viewng
directions.

3.1.2 Retroreffllecitite Sheetiimg Requi renents. The tetrotreflleeitive sheeting shall be
manufactured and shall perform in accordance with the requirenents of Federal

Speci fication L-8-30®, Sheeting and Tape, Reflective: Nonexposed Lens. The
material shall be reflectivity 2 or reflectivity 4& The sheeting nmanufacturer may
certify conpliance with this specification.

3.1.3 Lens Retreoreffllecitesir Requi renents,

3.1.3.1 Reflectivity, Lens reteorefliecitars used in el evated narkers shall have
reflectivity as specified in table 1. Lens retrorefllectars used i n sem flush
markers shal | have teteoteffleeitiitiity as specified in table 2e The values listed are
for awhite (clear) retrorefflecitdr,. Yelllow retrorefllectars shall be at | east 60
percent of this value; red and green petrorefllectters shall be at |east 25 percent
of this value; and blue shall be at least 8 percent of this value,



12/9//80 AC 150/5345-308

3.1.3.2 Chremeitiiciitty. The col ors approved for use on retroreffllecitive narkers are
white (clear), yellow red, gresw and blwe. The manufacturer shall subnit a sanple
of each proposed lens color for the FAA's approval. The markers may be

uni di rectional, bi-diireetiiemal Wi th the same col or, or bi-direetiieomal with different

colors, The particular color required depends on the intended use.
Table 1. Mninmum specific intensity perunit area
for clear (white) | ens retrorefilecitars
(candellas per footcandl e per square inch).
— Observation Entrance Spec~i-fi t—a_dQ~
angl e (degrees) angl e (degrees) bt b treeses
0.1 0 14.0
0.1 20 5.6
0.167 0 10.0
0.167 20 4.0
0.33 0 7.0
0.33 20 2.8
Table 2. Mnimum specific intensity for clear
(white) seniflush markers (candelas per
f oot candl e).
Cbservation Entrance Specific
angl e (degrees) angl e (degrees) intensity
0.2 0 3.0
0.2 20 R ght 1.2
0.2 20 Left 1.2

3.1.3.3 Fabricati on.

The reflectors shall

consist of a transparent plastic face

(the lens) and an opaque back fused to the lens (under heat and pressure) around
the entire perimeter to form a honogeneous unit permanently seal ed against dust,

water, and water vapor.
3‘1-.3-.2.

The reflector shall

be one of the colors specified in
The lens shall consist of a smooth front surface free from projections or

indentations other than for identification and a rear surface bearing a prismatic

configuration so that it wll

effect total internal

reflection of Iight.
manuf acturer%trademark shall be mbItd | egibly into the face of the |lens.

The
The

shel | material shall conformto Federal Specification t-B-3®&®0, Plastic Ml ding
Mat eri al Methacryllaite, Type £, G ass 3.

3.2 Environnent al

Requi r enent s.

fol | owi ng environnental

Retrorefflecitive markers shall withstand the
condi tions:

a. Tenperature: Any tenperature between 85:€ and -55<C.
b. Corrosion. Exposure to a salt fog.
e. Hunmidity. Any relative humdity between 10 and 95 percent.
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3.3 Type I Seniiflush Marissr.

3.3.1 Design. The eenterliim@ narkers shall be designed to provide a laege
reteoreElectiive surface while providimg a smal | obstruction to passing aircraft.
Snowplowable markers shallll wit hstand the impastof a snowpl ow bl ade without damage
or shall beconfigured so that the blade passes over the nmarker. The base shall
have adequaite area to di ssipate the loadiwyspsdifiedin 4.2.7 and to provide for
secure bonding to the pavement. The marker maybe unidirectional or
bi-directionsl, depending on the user’s requirenents. The design of the marker
shallll nmi ni m ze seratehing and abrasi on of the retrorefllectiive material .

3.3.2 Dinensions. The senmiflush marker shall not project nore than 3/4 inch (20
mm) above t he pavenment surface. Al corners and edges projecting above the
pavement shall be tokthed to a mninumradius of L/8 inch (3 my. The m nimum
tetrorefilectiive area in eaeh viewing direction shall be 1.5 square i nches (1600

) for style | markers and 3 square inches (2000 m?n) for style fh markess.

3.3.3 Bendiingy. ALl markers bonded to the pavenent surface shall have a clean,
flat, hard, rough-textured surface that will pronote bonding. The bonding material
shal | be specified or supplied by the manufacturer and shall meetthe requirenments

of 4.2.%.
3.4 Type fhr El evated Marker.

3.4.1 Design. Three configurations of elevated markers are described herein:  (a)
a plane (flat) surface with retroretleetiive | enses attached: (b) a plane surface

wi t h retrorefllectiive sheeting attached; or (e) a cylindrical surface with
teteorefllectiive sheeti ngattached. The marker shall be as conpact as practical
while presenting the required retroretilective area. Alternative marker
configurations may be utilized if the manufacturer denonstrates conparable
tetrotefllecttiiv@eper f ormance. The retkotefleetiive material nust be at |east 2
inches (50 nm) above the ground when nounted,

3.4.2 D nensi ons.

3.4.2.1 Plane Markers. For a plane surface wth tetrorefleeitive | enses, the
teteorefleetiive surface nust be at |east 6.5 square inches (4000 m).. For a plane
surface marker with tetroreflleetiive sheeting, the retrorefllecitive area nust be at

| east 24 square inches (15 000 m®).. |f the plane markers are bi-direetional,
these figure's represent the required area facing each direction.

3.4.2.2 Cylindrical Markers. For acylindrical surface marker, at |east 96 square

i nches (60 000 fim%) of tetkorefheeiiive sheeting shall be wapped uniformy about

the cylinder. The mininmumcylinder diameter is 2 inches (50 mm) and the maxi num
cylinder diameter is 8 inches (200 mgy. The height of the nmarker shall be not less °
than 14 inches (350 nm and not greater than 30 inches (750 mm). The marker height
shoul d be kept as bew as praeitiesdl, sinee it presents less of an obstruction to
aircraft and a |ower profile to the wind.
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3.4.3 Construction.

3.4.3.1 Mounting System The elevated marker is intended to delineate active
aircraft areas; therefore, it my be mounted on paved or unpaved surfaces. The
manuf acturer shall provide a satisfactory mounting system for the appropriate type
of surf ace. The mounting sytemshall w thstand the required wnd |oading and
shal | be designed to prevent themarker or its conponents from being ingested by
jet aircraft.

3.4.3.2 Frangiibilliitty. The nmarker shall be designed so that it will not damage an
aircraft if it strikes the marker. To achieve this goal, the narker shall either
be flexible or be mounted with a frangible fitting. To utilize a nonfrangible
mounting, the marker nust readily bend or flex when struck. Each marker and
mounting systemshall withstand a wind speed of 100 fii/h (85 knots) without
permanent deformation and shall retain its original shape and position in wnds up
to 50 mi/h (45 knots).

3.4.3.3 Materials. Any netal used in the elevated marker or associated nmounting
hardware shall either be noncorrodible or be plated to resist corrosion. The

pl ane-type markers and nounting hardware shall be constructed so that the plane
orientation will not change when the marker is subjected to the specified w nd
conditions. The reflective sheeting for all styles of markers shall be securely
fastened to the marker body so that it will not sh@p or | oosen when exposed to the
specified environnental conditions.

4. OUALITY ASSURANCE PROVI SI ONS

4.1 Guallifiicaition Requirenents.

4.1.1 Qualification Request. Requests for qualification approval mustbe
submitted in witing to the Office of Airport Standards, Attention: AAS-200,
Federal Aviation Admnistration, Washington, B.€. 205%L. RequeSits nust include:

a. Alist of the types and styles of markers, along with the manufacturer%
catal og nunbers, for which qualification approval is requested.

b. A copy of proposed test procedures and test data sheets and a statement as
to whether the manufacturer proposes to conduct the tests or name and |ocation of
the i ndependent testing | aboratory where the tests are to be conducted (4.1.2)..

¢. A copy of the manufacturer% proposed guarantee for the equi pnent (4.1.4)..

d. A copy of the manufacturer's quality control plan (4113

e. Aprelimnary copy of the equipnent installation instructions (4.1.5)..
4.1.2 Qualification. The equipment nust pass all tests in 4.2. The
manuf acturer shall supply all test equipment and bear all testing costs. Tests may

be conducted at the manufacturers plant or at an independent test |aboratory
acceptable to the FAA. The FAA reserves the right to witness any or all tests.
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Where the FAA waives the option to witness tests, the manufacturer nust subnmit a
eel-tified copy of all test reports. The manufacturer nust give 2 weeks' notice of
the testing date.

4.1.3 Quality Control Provisions. The manufacturer shall provide amd naintain a
qual ity control programin accordance wth FAA-STD-@13, Qual ity Control Program
Requi renents, exeept that facilities for an FAA Quality Assurance Representative
are not required

4.1.4 Cuarantee. The nanufacturer shall provide the follow ng mninmum guarantee
for each equipnent: That the equipment has been manufactured and will performin
accordance with this specification and that any defect in material or workmanship
whi ch may occur during proper and normal use during a period of 1 year from date of
installation or a maxinmum of 2 years from date of shipment will be corrected by
repair or replacenent by the nmanufacturer f.eJdb. factory.

4.1.5 Installation Instructions. The manufacturer shall include conplete
installation instructions with" each shipnent. These instructions shall give

gui dance on the orientation of the markers, the site preparation, the specifications
for adhesive (for semflush natkem)y, the leveling criteria, and any other informa-
tion necessary to insure that the installed markers neet the specified performance

| evel s.

4.1.6 Qualification Approval. Manufacturers who have metal | requirenents
specified herein will be listed as approved suppliers in AC 150/5345-1,, Approved
Airport Lighting Equipment. Once equipnent is on the approved list, any changes to
the equi pnent that are not approved by the raawi || cause renoval of the equi prent
fromthe list, Requests for design or component changes nust be submitted to the
office in 4.1.1 and nust be acconpanied by supporting docunentation for the change
Substitution of conponents which are identical in rating and size and equal or
better in quality does not require prior FAA approval

4,2 Qualification Tests. The followi ng tests shall be run on sanple-markers. A
sanpl e of each proposed color shall be submtted for the FAA's approval

4.2.1 Rettrorefflleeitine El ements. This section specifies tests for the
retrorefhectiive conponent of the marker. The performance standards and tests are
excerpted fromFederal Specification L-8-30. The manufacturer may either test the
retroteffllecitive material or provide certification fromthe supplier that these
standards are net.

4.2.1.1 Retroreffllecitie Sheeltitsy. The rettoreflleeitive sheeting shall pass the
tests listed for reflectivity 2 or reflectivity 4 sheeting material in Federa
Speci fi cati onL-S-3¥b.

4.2.1.2 Retroreffllecitiie Lenses. Retrorefflecitime | enses shal | neet the
requirenents for reflectivity and eheomattiaiitty i n 3.1.3. The tests shall be
conduct ed according to the procedure in Federal Specification L-S-30®, exceptthat
the angular aperture of the source shall be 0.1 degree and the angular aperture

of the receptor shall be 0.02% degree.
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4.2.2 Hi gh Tenperature Test. Nommetaliic nmarkers shall be subjected to a
tenperature of 65°C (+#2)for a period of not less than 7 hours. Any evidence of
heat damage, such as deformation, blistering, cracking or crazing of plastic
material, or deterioration of filler material, shall be cause for rejection.

4.2.3 Low Tenperature Tegt. Nommettalliie markers shall be subjected to a
tenperature of -55-C (+2*) for a period of 24 hours. Evidence of danage or
potesiity shal | be cause for rejection.

4.2.4 Corrosion Test. The sanple marker shall be subjected to a salt fog test as
detail ed in MEL-STD-81®, Environmental Test Methods, Method 569.1. Any evidence of
damage, rust, or corrosion shall be cause for rejection. Markers with no ferrous

netal conponents are exenpted fromthis test.

4.2.5 Type I Seniflush Marker Bond Test. A 2 L/4-ineh + L/4 inch (57 nm+ 6.4 m)
dianeter steel fitting shall be bonded to the bottom sutfaee of the type |-marker
with adhesive material specified for use with the marker. After the adhesive
material cures, the steel fitting shall be pulled away fromthe narker at a rate
not greater than 2,500 pounds (1150 kg) per minute. The adhesive material and
bottom surface of the marker shall be considered unsatisfactory if there is

conpl ete separation with a pull of less than 1,500 pounds (700 kg).

4.2.8 T¥pe | Seniifhush Marker Seal. Test. To demonstrate the integrity of the
seal, the type | marker shall be subjected to the imersion test described in
MrE-STH-81®, Met hod 512, Procedure L. Any evidence of water or condensation in the
marker shall be considered unsatisfactory performnce.

4.2.7 Type | Seniflush Marker Load Test. This test shall be the last test made.
The type | marker shall be bonded to a flat steel plate nounted in a standard
testing machine. The load shall be applied to the top part of the marker through a
bl ock of rubber, 4 inches (10em) in diameter, 1 inch (2.5 cm) thick with Shore A
hardness of 55 to 70. A total of 10,000 pounds (4500 kg) shall be applied
uniformy over the area of the rubber at a rate of not greater than 2,500 pounds
(1500 kg) per minute. The marker shall be considered unsatisfactory if there is
any pernmanent deformation, cracking, or breaking of any materials used.

4.2.8 Type th El evated Marker Wnd Load Test. The elevated marker and its
mounting system shall be subjected to wind [oad tests. Apply a wind |oad of 50
nii/h (§3 knots) for a flexible marker to denonstrate that the marker remains
upright at this wind speed. Apply a wind |oad of 100 fii/h (86 knots) to all
markers; the markers and nounting system shall not show any signs of pernanent
distortion or failure fromthis wind load. Static |oading may be used to '
denmonstrate the wind |oading requirenents.







